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IIL Specimen Mnhodi Gemralis deter mm ait di 
Figurarum Qnadraturas. Antore Jo. Craig« 



Ad D. Qeotgmm Cheyn^nm , M. Z>. 

FAcile crcdas, Vir Efuditiflfime, mihi non parum 
arridere, quod Methodus , qu5 ufus (um in deter- 
minandis Figurarum Quadraturis, tantopere a D. Leib- 
nitio & te probata fuerit ; ut ille alteri cuidam a (e 
invent(E non-nihil fimilem agnofceret. Tu vc r6 ut con- 
jedlutam leceris ei non nfiuko abfimilem eflc iliam qui 
utitur D. Newtonus 5 eundemque ipfe tanto cum (uc- 
ceflii fequaris, ut Methodus Calculi differential is itiver- 
fa incredibili incremcnto jam a te promota fit in Libro 
tuo, quem D. Archibaldo Pitcarnio Patriae noftrse & foe- 
culi , hujus Ornamento infcripfifti. Sed multa ( ut 
ndfti ) ad Methoduna illam inverfam perficiendam ne- 
ceflaria adhuc invenienda fuperfunt. Ego Tibi rerum 
harum judici peritiffimo rationes aliquot breviter ex- 
ponam, quas faciunt ut reliqua per Methodus haftenus 
ufurpatas oon poffe obtineri putem. 

Et primo quidem, ctim ex data relatione inter z & 
y , qu3critur/.- z dy^ omnes illse Mechodi poftulant ut 
z per y & datas exprimatur ; quod tamen fieri noa 
poteft, quando ^quatio relationem illam definiens ul- 
tra Cubicam vel Bi-quadraticam afcendit. Nam , non 
fine magno hujus fcientias opprobno, haeret htc adhuc 
Algebra Vulgarise Secundo, quamvis regula innotefceret 

generalis 
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generalis inveniendi Radices xqmtinnnm rujufcanquc 
grauus ; huic ramtn Methods invcrfa: ^rcrfiis forct a ^ 
utilis : Rad X enim z,mrcii> r^im comp^^a:ii» invoWcre- 
tur, uc nuil4 aae ( h;5:cnjs cogp'ta ) a diflcrennali 
ad Integralem ^ ;^reilus dari pr./|rt. Oi) has rationcs, 
Vir clariflTimCj a!'as v^ias & ( favcnit; Deo) joiiaiu noa 
prorfus irri:o rem lura aggreiTus. £t quia I- Ids me 
quaedam tibi non diiplk'i^ura invefridc tpero.^ ideoejrum 
Specimen Tibi publice impcrtiri conldrui. Ficcor in- 
terim ut Dcus Ocium tibi Sc vitam, nc Geomerrarn 
ac Medicinam ad talem pcrduCci-, pericdtionera, q ::^- 
lem in utr^que editae a Te Primicire merito expedlare 
faciunt* 

Amicum Tibi devindiifrimum ^ 

CJllinghan?, ff.. A, . * 
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SIT z*^ -4-a y" =: hyJ' y' aquano exprimers fdjrioncm 
inter Ordin:uam / <<c abciiftTi y , io qua hxp Wi-.ruei; 
m, n, c, r, clL-norini quoflihLt Num.F'S, Int.j^irA vci ^l^icto^\ 
Aliirmativos vci iNcgitivoj, Vouditui r • — u z^^ k. Lric 
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Dehac Serishaec funt notanda : (i.) Quod lirerae 
majufculcT B, G, D. 8cc. defigncnt coefficiences rc»mi- 
norum ipfis immediate pr^jecedentium : ( x. ) Q^.od 
exhibcat Quad^'aturas omrhuni F^guraium QuadrabiJium, 
qu '^um Curvx per a^quat^oncm inum terminon^m deli- 
niUHwUi' : (3.) £c q..6d (cmper fint Qyad:abilcs , 

qumdo i"^ /i J 11!-^ efl numerus integer & amrmatlvus, 

mn — rrir — tn 

qucm • vCcmui 1. (4O Speciatim 1 -f-i dai' numerum 
Term:o v uni ( ab initio fumptorun) Sccki Arcam qux- 
{ki'div. co!ift:-gciltium : ( 5*. ) Qviba ll jionatur c ^== o, 
niutabiiur Ixc Series in GeJeb^c j.» . ^rcma Newtonia- 

num 
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nutn pro Binotnio commucii ; & prciode hoc Tlieorcma 
eft hujus Serki cafus fpecialis & Ompkx : (6. } Ciim, 
fit Appiic^tio hujus Seriei ad Figuram particulareai, hx 
legate funt obfervandiB. i^' Redocami^ ^qyatio Cyr- 
vam datani definiens ad forniaoi generalem^ 8c ex com* 
paratlooe paiticuiaris cum' geoerali io-veeknmr^coefiicien- 
tes a, b ; ut & exponentes n\ n, e, r. Secuodai Si ex- 
ponentes fie dettrminati non faciaot 1 nuoierum iiiie« 
grum 5c ailirmativum, ()uxta cooditioRcm in Nor. 3, 
affignatam, ) turn alius rermiaus arquationisparricularis 
a-quaotitate- z tiberecm' ; & fi none cxpom-ritibus denuo 
dererminatis non com pe tat iHa Quadobilimiscondino, 
mm reliquus termious a qiiantitaic z Hbererur : Ntun. 
nulla labore (juilibet ex tnbus tierminis a^qoatlonctB da- 
tarn conflituentibus' a quantitate z liberari potcit Ter* 
ria^^. Si seqaationi .per Regulam;. pfa^cedcocem tfii<5lata^. 
lion conveniat praedid:a Qaadrabilitaris conditio ; torn 
per Seriem qua:ratur Aie^ complemcntum f: )' d z: 
qiiocognkoftaiim habetur Area quxfna }.,.mm^ ut or!nm^ 
bus-notym^ By ™f r y.d'z =^- f :.- z^ d y/^ Ic ut fine coa- 
fufione Completiiehtuiu per Seriem obtioe^turi in ctqua- 
ilone data Curvam particukreiii defiBiente pro z fcriba?- 
lur Y, &pro3/ fcribaturZ: FaSlique bSc mutation© 
Ordinat;:e in AbfciiTam^ &: Abfcife in Ordmatam^ tra- 
iSetur sequatio juxta pij^cepta reguk fecuoda^^ v dooec 
M conveniat Qiiadrabilita tis cmdit io , vcl ear- dem ipfi 
nonpofle corivenire pateat 
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hm 1.S Sit Z3 -|^ y ^ ;— 1) 2-y,- Qpia hic m =;:'3: 
^ =- 3^ ^ ^ =^ I* r =• i^j a =■ I ^ ideo 1 = i , adeoq^e 
IF4. 1 = 2. . Et proinde ( juxta. Not 4. ). duo pximi -Ssi^' 
liimini dant Aream n^ | z y — •J'^b z^ y 
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Bxemp. 2. Sit 2:^ -|-ay^ = b!Ky% !ibim:=»7, 112=5^ 
c = I, r = 2 •, qui faciunt I = 2 1 ideo ( juxta Not 4. ) 
Mcs primi Seriei termini dabunt quseOcam 

7 b 2 b* 

AREAM =— z y — ► z*— -*— .—. z* y--^, 
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hemp.-^. Sit z' + k y^ rr h Z *-'^ y'^-y ubi m ^ f 
nr=r5, e= 2," r= 1 1 ^ at quia ill non fkiunt 1 nunriemm 
integrum &: affirmativum ; ideo (per Regulaoa fecundam) 
llberoterminurn hZ--* y ** a quantitate z •, . &: ficsequatio 
■fit Z^ — h y '':=:::;— k z*' f^ j ubi a =: — h, b= ^ k ^ 
& m := 5, n =: 1 1, ^=25 f=:.e .; qui faciunt !=:i ; Unde 

5 k 

ARJEArrr-zy — ~z^ y*.^ 

Exemp: 4. . Sk z* ~ h y*. == — k'-z"" y^ ^ xM. m = 2^ 
:« =: a^ e rr: 2, r rr 2 5 q.ui non faciunt i jiuoierum inte- 
grum Sc affirmativum ; ideo libero t^erminum — k z'' y*" a 
quantitate 2; & turn z"" -f. k y* — h z-^ y* ^ ubi a=k, 
l>:rzh| & mrrio, n=2, e = —2, r=:2, qui faciunt i^i^^ ideo 

h —I 

A REA = — z y 

k 
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ii:r=^, e=:a, 1=4 • qui non faciunt I numerum integrum 
.a affirmativum ^ idemque contingit liberato ( a quantitate 
z ) utrolibet ex reiiquis : Ideo juxia regulam Tertiam qusero 
Complem.entum ^ qaare ( ut Jam pr^montii ) pono z = Y | 
y =: Z \ unde v^quatio data erit 

Y2 4g* ^-— ^ g rjr 4 -wj^^ s 
Mpx* wn' ii i • ■■ ■■ ar „ , -^ mmm t »* ^^^ ^T 

h -^-^ h ^^ ■*• 

qu2 (juxta Reg. i.) reduaa ad formam generalem erithujiis 

modi 
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^^^*^ Z "^ X = •— i^ A ubi m rr ^^ 

4S* 45 

nrr2,err::4^rn=:2 ;qui nonfliciiintlnumerum integrum ?£ affir-^ 

mativum; ideofjuKrci Keg. 2,)iibero terminum ultimum aZ y 
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nr=2, e= —4, r=2 ; unde i= r ^ iX a*— , b= j 

4g 4S' 

Unde Ares quafitx complementum eft 

= «ZY Z Y feu^zy zy -, 

h —I. 
Ergo ecJam Area quasfita f: zdy = |zy-|- — zy 

2g 
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Sm n ae 2C-j-n e c-f-n 

ITz ^•^y =:bz y -f-f z y aequsf- 

tio exprimens Relationem inter Ordinatam 2 & Abfciflani \\ 
wit 

AREA = A 2 y4^B z y +Cz y + 

5 e-l-i 3C-J-1 4e4-i 4C+1 

Dz y -}-Ez y + 



Fz y t £5"^^ 
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Ubi ( poiitis 2 c 4. ri=r, c + n=s) A = 
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De hac Serie (cujus progrcffio primo fer^ intuitu efc 
manifefta) haec funt notanda. (i.) Quod Bgnrx (qua- 
rum Curvae praedidS asquatione defeiuntur) funt Qua- 
drabiles, quando Numeri cxponentiaies m, n, e^ c; Sc 
coefBcientes a, b, f habent relationes modo affignandas ; 

2c4-^ ^ ^ — 2 e 

fcil : quando »- - ^ • eft numerus integer Sc aifir 

— c m — en 

mativus, qucm vocemus 1. & (cum 1 efl major quam 
z) quaiiJu Coefficientium relatioeft haec. 
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Ubi U &c P denotant CoejfJicientes Terminoi urn dao- 
rum^ qui immediate pra^cedunt ultimo Area" auxiitx 
Terminoj (cil: U eft coefficiens teraiiniad Uicimum 
propiqris, P coefficiens termini ab ultimo removorLs : 

5 e -|- I 5 c 4- 1 
ut fi F z y elTct ukimus kvcx quxlhx tci- 

minus, turn U denotaret E, 8c P denotaret D. (^) Ul- 

A a a a a a a a iimu>. 



( '354) 

limns il!c Arcx qumfitm terminus ex valore numeri I cog- 
nofcirur ; nam hie ttiam 14- 1 dat oumerum termino- 
runfi(ab initio fumptorum) Seriei, qui Armm qnxfh 
urn conftituunt. (3) Si fa€fitl=i, turn cotiScknti- 
um relatio debet ^fk hmc 
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Si l=x ; relatio debet effe haec 
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ITz z:zdY -f-bz y + fz y 4* 

ktionem inter ordioatam z & abfciOamy j- & conftans 
termiois quotcunq^ Erie. 

Area=:Azy+Bz y --1- Cz y --f^ 

Dz y + Ez y +^^' 

Clued in fallor, eft Theorems non conrernoenduoi. 
Calculoper*fadli inveniuntur A, B, C, D, E, &c. uc 
& C)nadrabilitatis conditiooes^ & quot termini (eriei A- 
ream quaefiram ccoftituant, Crefcic quidem ivunieru^ 
haittjm conditiontim pro multitudinetermioorum, ex qui 
bus conftatcEquatic relationeai interz & y definiens.Edpe- 
ciatim fi ilia terniinorunni multitudo vocecnr N^tum N^w^x 
eft numerus conditionum Quadrabilitatis ^ quarum una 
Exponcntium nri, n , e, c relationem refpicitj diq; Imc^ ut 

Nc •— 2C + 2e -^Nfij -j- m -]- n 

, if 

——"————*■""■ ?*~—~"" • ■■■* '— "—""wirrwC— i»nri . iii vi ■ -wn _^ ., - 

—cm r~ en 

sii 
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eft numerus (quem vocemus 1) Integer & affirmativus. 
Reliquse vero conditiones coefficientium a, b, f, g, h, 
&c. nfpklunt. Ac deniq; I-f-i dat numerum termi- 
norum (ab initio fumptorum) feriei, qui Aream qu^fi- 
tam conilituunr. 

Coro). Ex hac Scrie general! deduci poteft Series, 
qua^ exhibeat Qaadraturas Figurarum, quarum Curva? 
dcfiniuntur per a^quationeni conftantem terminis qui- 
busvis^ qui a:;quationem Scdiotis terti^ generalenni con- 
(lituunt. Nam ad banc obtinendam opus tantura eft 
Scriem computare pro ^quatione conftante tot terminis 
Cab initio fumptis) a^quationis generalis, quot inclu- 
dent Ternninosxquatio Curvasdefiniens. Turn exva- 
loribus quanticatum A, B, C, D, &c. Eliminentur illx 
coeilicientes b, (^ g, &c. qu^e ad sequationem propofi- 
tam non fpedant ; reliquije dabunt arcam qu^fitam Ex- 
emplo res datebir. 
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S E C T I 

I T z = ay -\> bz y + ,gz y 



Equationcm exprimens relationem inter Z & Y. Jam quia 

ra n e c+n 20 ic+n 3e 3C+n 

z = ay + bz y + fz y + gz y 

eft ilia pars pars sequationis qux (fumptis terminis in 
ordine a principio) includit ^Kquationcm datam ; quam 
deinceps (brevitatis caufa) ^equationcm compktam vo- 
cabo;ideo Figurarum (quarum. CurviE defiriiuriiur per 

equationcm eompletam.} 

Are^ 
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Are2=Azy4-B2 y 4-C2 y -}- 

36+ 1 3c4-» . ^ 46+1 4g+i 5e+i 5C+1 
Dz y +E2 y +Fz y +C?^<r, 

& a, b, f, g ingrcdientur valorcs quamitatum B, C, D, 
E, F &fc. Si ergo in his valor ibus ponatur ubiqj f=o 

, , c ^^ »c+n aequationem datam non ingreditur) habe- 

bis valores quantitatutn A, B, C, D, E, &c. qui in Serie 
fubftituti dabunt Areas qua;fuas. Et Calculo inito in veni. 
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Exhis patet progreflio reJiquorum in mfinkuiti. Ec 
ftc habetur Scries cxhibens Quadraturas omnium Figu* 
rarum, quarum Curvae definiuntur per hanc iequationctn 

• >.*.«»^ m n e c+n se ^c+n. 

quatuor terminorum.^_^y 4. bz y + gz y 

Et notandum quod conditiones Quadrabilitatis&nume- 
rus terminorum . Seriei, Aream qijamlibet qux fitam 
conftituentium, eadem func cum conditionibns Q^ua- 
drabilitatis^ & ;«umero Terminorum, qurc convcniunt 
Figuris, quai um Cmvx per a^quationes compktas defi* 
muniur. 

Corol. P acter has duas feries in § % & 4 propter 
Figurasquatuor terminorum, pofTunt eodemroodo in^ 
finitac alias feries com putari procaeteris cafibus Figurs- 
rum, quatuor terminorum. Quod etiam intclligendum 
eft De omnibus aliisFiguris, quarum Curv^ per a^qua- 
tiones quotlibet lerminorum numcro conftantes definiun- 
tur. 

Non jam vacat ipfam Wethodum minutiatim defers 
bere, per quam ad hujufmodi Series pervenio ; brevem 
tamen ejus racionem exponere forte non ingratura crito 
Affumo Scriem ex 2 pariter ac y compoiitam, fc: 

p q s h Ik 
Azy+Bz y + Cz y + Dz y + C^^- = f • ^^y. Cu- 

jusfinguli termini (prxter primum) habeant Exponcn- 
tes incognitos. Tarn aequationem inftituo inter duos 
valorem quantitatis dz, quorum alter ex hacferic, alter ex 
ecquatione relationem inter z & y definiente per Me- 
thodum Calculi DlfFerentialis dire(5tEm facile invenicur. 
Ex terminia hujus a^quationis rile redu<9:a: primo deter- 
mine 
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mjflo cxponcntes incognitos p, q, g, b, I, k &e. Et de 
in cocifflcicntcs A, B, C, &e. Et (i plures fint compara- 
[ioncsi quam quae determinandis his coeificicntibus fuffi- 
ciunt, lum ex rcUquis dcduco Quidrabilitatis conditio- 
nes. Si recfta ineatur via, Calculus eft longe^facilliraus; 
mulcafq; habeo Regulas hue fpedlantes quasaUas forfan 
tradam ; ut & ufum hujus Metbodi in inveniendis Qua- 
draturis irratioqalibus finitis, quando rationales non dan- 
tur : res enimomnino in poteftate eft. 
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IV. AfB 
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